Use of a specific aromatase inhibitor for determining whether there is a role for oestrogen in follicle/oocyte maturation, ovulation and preimplantation embryo development.
The specific role of oestrogen in follicular maturation, ovulation and early embryonic development was investigated using Fadrozole (CGS 16949A), a non-steroidal aromatase inhibitor, to block oestrogen synthesis specifically and effectively in experimental animals. Induced and normal cyclical follicular maturation as well as normal and hCG/LH-induced ovulation were relatively unaffected by significantly depleting oestrogen in all animals (hamsters, rabbits, monkeys) studied other than rats. Fadrozole treatment significantly reduced the number of healthy antral follicles produced and the ovulatory response to exogenous hCG of immature rats primed with pregnant mares' serum gonadotrophin. The effect was specific, in that exogenously administered oestrogen reversed the blockade. Depletion of oestrogen, starting early in pro-oestrus in hamsters, had no effect on ovulation, oocyte maturation and fertilization, as normal implantation sites were seen on day 6 after coitus. In rabbits, oestrogen depletion during the periovulatory phase affected oviductal morphology and function. Although fertilization was not impaired, early embryo development did not appear to be normal. In monkeys, oestrogen depletion during the follicular phase did not lead to a block of follicular maturation or ovulation but resulted in a significant reduction in secretion of cervical mucus. Administration of either Fadrozole or Tamoxifen during the early luteal phase in cyclic monkeys that were allowed to mate prevented implantation and this appears to be due to impaired fertilization or faulty embryo development. These results suggest that, although there is a clear requirement for oestrogen to support the reproductive cycle in the female, the need for oestrogen in regulating specific events is species dependent.